To Best Serve My Students

Developing Student Researchers

EllenBabcockBlake PhillipdporiLichter EwenCrunkhorn Simos VassilioindrewPregnall Sloane Palmer, Rebecca Weller, 24dabh, WT Woodson High School Fairfax VA

Dr. MargaretPippin and Robert Bujosa NASA Langley Research Center, Hampton VA

What Did the Students Do? The Student Research Process

WT Woodson High Schowol Fairfax VA.
Demographics:
!éxlyxxxxxxxxxxxxHH¢Hmt
f é1xxxxxxxxxxxx¢o¢ny
LI YA OXXXXXXXXXXDPDPo: s
ISXXXXXXXXXXXXcndn ks

N — [

A a
KA

ho are my students?

Honorsphysics to juniors and seniors ages 16 to 18.
High Achieving

Ninety-five percentgo to college eithefour year or local
Community College.

Fierce competition for slots at the best colleges
Highly educated parents with very high expectations
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In my third year working within the LEARN program, | decided t
bring my students into therocess, bwyffering them the
opportunity to work with NASAcientists. In this first year offering
the researcloption, eight studentslecided to give it a try.

Working in a truly collaborative science community gave me the
opportunity to show these students at least a bit of what it migh
be like to be a scientist; to engage in authentic research. It is or
the best things | could possibly have done for my students.

The idea was to treat the students like a research group, all wo

towards the same goal, but each carrying out their individual parequiring lower pressure and volume,

Workingtogether through after school meetings and online

collaboration, the students were responsible for submitting theifthe rock layer with a much higher

work to me In poster form for a grade as it was completed.

Whenwe first started this project in mi@ctober, we knew we
would have to meet after school, as the group of students went
across class periods. At the first meeting, we begatefinethe
project,and ourvision of where it would go and how it would
work, and ended with a directive to study up on the basikcs
fracking. At the next meeting we identified several different topi

of research that would have to be completed to move the projeceffectively delivering the proppant,
forward. The topics identified were Chemistry, Meteorology, andcausing largef more dominant

Geography. Once everyone had split into groups, the groups w
given assignments based on what was needed to be done at tf
time. With this database growing, we set to work in earnest

Becauséhe various group membersvere In their juniorand
senior years of high school, the amount of attentgumen to the
researchwas sporadicand itwas January before the completed
map and recommended sites were given over to the Chemistry
team. They identified a list of many of the chemical ageised in
frackingand started to identify basic chemical ingredients and h
they might affect the surrounding environment.

However, the team soon realized that the biochemistry that waswereissuedin Pennsylvania

going to be needed to recognize every possible atmospheric
Interaction was going to be far beyond what they could learn in
limited time that was left. A web conference was held with Dr.
Pippin and Mr. Bujosa, and it was decided that the project woul
switch focus from the individual fracking chemicals and their

possible effects, to a broader discussion on air pollution and theUSAandthe CleanAir Act

Increase obzone in Pennsylvania.
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Background Research

wWhat is Fracking?
wHistory of Fracking
wChemistry ofracking
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What is Fracking

Hydraulic fracturing is a process by
which pressurizedfluid increasesthe
amount and degree of fractures In
subsurfacerock layers It may be used
to extract petroleum or gastrapped in
sourcerock, suchasoil shale,gasshale,
coalseams|t is atwo step processthat
onvolvesfirst drilling and preparingthe
well and then, over the courseof three

are Injected under high pressure,into
the well, fracturing the surrounding
rsedimentaryrock and releasingtrapped
toll andgas

to ten days,water, sand,and chemicals

After our first WebExwith ||
Dr Pippin and Robert  *
Bujosa, the Frackingl & i/

Researchfeamdeveloped

a sketchof what would be| [

our process to locate
@ R A N3ités &vith many
frackingwells, learn what
chemicals were being
pumped into the ground
and so likely leaking into
the atmosphere andthen
look to & Of Ssiteg for
signsof contamination

1eratking comes in four main forms,
vertical wells, which penetrate
perpendicular to the rock layer and
rkigease efficiency and output while

horizontal wells, which are parallel to

pressure and volume of chemicals,
high-rate fracking, which uses a high
rate of pumping to deliver the
proppant, is associatedwith slickwater
frackingfluids, and causesa network of
small, spread out micro fractures, and
high-viscosity fracking, which uses a
celigher fluid viscosity as its means of

ctures

i&-racking in Pennsylvaniainvolves 62
operating companieswith 7,109 Active
wells On Decemberl6, 1974the Safe
Drinking Water Act started putting
regulationson the then barely existent
Pennsylvaniandustry. OnApril 18, 2003
the first Marcellus shale well was
drilled, openingup frackingas a major
ondustry in the area On November?9,
2005the first horizontaldrilling permits

Dangers of Fracking

thlethane releases from fracking are
dangerouslyhigh. This phenomenonis
csupposed to be addressed and
regulatedunder the CleanConstruction

The potentially harmful waste products
of fracking are largely liquid, including

arsenicand antimony, which are found
In the wastewaterat highenoughlevels
that they couldbe harmful if consumed

barium, chromium, copper, mercury,
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Research Plan
wkFocus of research
wComponents of project
wAssignment of Tasks
J
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Site Selection Data Retrieval and Processing
wProximity to drilling ooEPA
wAvailable EPA data wAIrNow Tech

wCalipso Data Tools
\_ Y, . wExcel and Igor y

Initially, the Meteorology and Geography teams got together to decide the location of two EPA testing sites, one to act as aoGentrol .
% '/ |upwind of almost, if not all, fracking locations, and one as near as possible to at least one fracking site. They mepg#E®Ansites
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‘land a map of fracking sites in order to do so.

Because of this being the various group members junior and senior years of high school, the amount of attention putresiestuls
'|was sporadic, and it was January before the completed map and recommended sites were given over to The Chemistry tesum ident
‘| many of the chemical agents used and how they might affect the surrounding environrmméver the team soon realized that the
biochemistry needed to recognize every possible atmospheric interaction was going to be far beyond what they couldiedmen t
avalilable. A web conference with Dr. Pippin and Mr. Bujosa decided that the project would switch focus from the incaaknogl fr
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Concept Map
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The Qand PM 2.3latain combination with the back and forward
trajectories suggests that contaminated air from fracking sites Is being sprgagart earlier in the year
to the air at clean siteslhe pollution of ground water due to fracking iIs mor@ Need to teach long term
apparent, this evidence of air pollution increases the breadth of the damageresearch class
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A Take on smaller projects

one to the environment by fracking. Further study would be required to A More frequent hard due
etermine the composition of the particulates traveling between the sites sodates for students and

t

nat the link to fracking might beonfirmed. teacher alike
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